A multichannel cochlear prosthesis was implanted in a Chinese patient who suffered from profound sensory hearing loss. The preoperative Minimal Auditory Capabilities (MAC) battery tests in English, as well as an open set bisyllable word test, an open set sentence test, and speech tracking in Chinese indicated significant improvement of speech perception for both English and Chinese after the operation. Substantial understanding of running speech was possible in both languages without the help of lipreading.
One of the characteristics of the Chinese language is the tonal change produced by varying the voicing frequency during a single vowel and thus conveying different mean ings. The frequencies of the four tonal changes are flat, ris ing, falling then rising, and falling, respectively.
It was of great interest to compare the speech percep tion results for Chinese and English and to ascertain whether our formant-based strategy would be applicable to both languages, especially Chinese, which is both tonaland formant-based.
PATIENT
The patient in this study was a 19-year-old Chinese man from Malaysia who came to the department for multichan nel cochlear implant surgery. He had studied Chinese in primary school and spoke it at home. He had also studied English in high school. He was thought to have Klippel-Feil syndrome and started to lose hearing in the left ear before the age of 8 years. In 1984 he lost all useful hearing in both ears following a bout of mumps. His preoperative pure tone audiogram showed total deafness in the left ear and profound total deafness in the right.
He scored 0 % for the Arthur Boothroyd word lists at 120 dB sound pressure level (SPL) in both ears using head phones. Subsequent hearing aid evaluations showed that he could not tolerate a hearing aid in the right ear because of severe recruitment. Promontory testing of the right ear was positive.
A multichannel cochlear implant operation was per formed on his right ear in April 1985. During the opera tion, the round window was found to be obliterated and an opening into the scala tympani of the basal turn was made with a drill. The electrode array was inserted for 22 mm with ease.
Postoperatively all of the electrodes elicited hearing sensa tions, and the pitch percepts were consistent with the tonotopic organization of the cochlea.
METHODS AND RESULTS
Two months after the operation, a series of tests were performed on the patient. His vowel and consonant recogni tion was assessed for a series of 11 English vowels and 12 consonants under the following conditions: wearable speech processor plus lipreading (WSP + L), wearable speech pro cessor alone (WSPA), and lipreading alone (LA). The results (Table 1) showed that scores for WSP + L were significantly better than LA, and that remarkably good recognition of vowels and consonants was possible with sound only.
There were remarkable improvements of all of the scores on the Minimal Auditory Capabilities (MAC) battery tests.
Statistically most of the postoperative scores were signifi cantly better (p<0.01) than the preoperative ones.
The patient had several tests of his speech perception per formance for English and Chinese. The first test was to see if the patient was able to receive Chinese tonal informa tion that would enable him to recognize differences in meanings. A list of words with tonal changes was con structed and the words were presented at random. It was of interest to compare the results for these tonal changes in Chinese with the results for fundamental frequency changes in English conveying suprasegmental information measured in a question/statement test. The results were 100% (33/33) correct for the Chinese segmental tonal test and 100% (20/20) for the English suprasegmental ques tion/statement test. These good results confirmed that the pulse rate of stimulation was suitable for the representa tion of fundamental frequency for suprasegmental informa tion in English and for segmental information in Chinese.'
The second set of tests were open set word recognition tests (Table 2) The clinical results for 24 of these patients are being reported in this paper. (The remaining six were excluded either because they were non-English-speaking or because they had not completed the postoperative rehabilitation program).
RESULTS FOR CHINESE AND ENGLISH IN A MULTICHANNEL COCHLEAR IMPLANT PATIENT TABLE 2. CORRECT RESPONSES IN ENGLISH AND CHINESE OPEN SET WORD RECOGNITION TESTS WITH ELECTRICAL STIMULATION ALONE

Words
The cochlear implant has 22 electrodes, which are in serted into the scala tympani via the round window. The sfieech processor extracts the amplitude, fundamental fre quency, and an estimate of the second formant frequency from the acoustic signal. The amplitude determines the cur rent level, the fundamental frequency determines the rate of stimulation, and the second formant frequency deter mines the place of stimulation (ie, the electrode to be stimulated). More recently, the first formant frequency has also been incorporated into the speech-processing strategy.
A summary of the patients is given in Table 1 . All pa-
